The long-term goal is a quantitative and mechanistic understanding of the response of mud flat sediments to tangential and normal stresses and how these relate to the erosion rates of mud flats.
(1) Measurement of the values of the primary elastic geotechnical parameters (Young's modulus) as functions of sediment depth, organic matter content, temperature, grain size and porosity. (M. Barry) (2) Determination of the fracture strength of these sediments, i.e., K 1C , using our in situ probe, see 
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WORK COMPLETED
In Spring and Summer of 2008 we concentrated on improvements to and testing of both our Young's modulus (E-probe) and K 1C (K-probe) in situ instruments. In particular, the E-probe was modularized and given a tripod housing (Figure 3) .
Figure 3.
The improved E-probe standing in the lab at Dalhousie. The expandable bladder, which is at the heart of the probe, is observable as the red "dot" at the base of the instrument tube.
We spent the period 8-13 September, 2008, at Willapa Bay making the following measurements with our DRI colleagues:
(1) Due to a simple, but unavoidable, technical problem, M. Barry made measurements of Young's modulus on only one core.
(2) B. Johnson measured fracture strength on 4 sediment cores and an in situ site.
(3) P. Hill/Pat Wiberg measured the erodibility on all the same sediment cores used by Johnson.
Early results are given below. Figure 4A is a plot of the change in pressure with time due to changing system volume as the E-probe is tranversed down the sediment core (W-09-09-08-2). The peaks occur in groups of three, three for each depth measured. The first set of peaks (left) is above the sample in water only and the next four groups of peaks (moving right) represent 5cm, 10cm, 15cm, and 20cm, respectively. These pressure records are converted to stress-strain curves (Fig. 4 B) for each depth measured. The slope of the data in the stress-strain diagram is converted the value of Young's modulus (Fig. 4C) for that sediment, using the compressive slope (indicated by the blue arrow in Fig.  4B) .
RESULTS
A) Young's modulus:
A. B.
C. Values of E for the Willapa Bay core are similar to values obtained previously by this group for sandy muds in Cole Harbour, Nova Scotia, Canada (i.e. on the order of 0.1 MN m -2 ). The increase in E with depth is due to compaction, which lowers the elasticity of the sediment. B) Fracture strength with depth was measured on 4 cores, two of which are shown in Figure 5 . In addition, we obtained an in situ profile at the site on the map in Fig. 1 .
Cores 3 and 5 differed in their predominant grain size. Core 3 is muddier, while core 5 is sandier. Both sediments are nevertheless cohesive. The in situ sediment appeared to be even muddier than core 3 (but we lack quantitative data at this time). This trend corresponds to a general increase in K 1C in these sediments with mud content. In addition, K 1C increases in all cores with depth due to the effects of compaction, which causes strengthening of the sediment. 
IMPACT/APPLICATIONS
Will lead to better prediction of tidal flat stability and relevant geotechnical information, like trafficability.
